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Figure 1. Means and 95% conﬁdence intervals for changes in cartilage thickness
over 3 & 6 months.
CI [-2.9, -0.2]), but was not signiﬁcant after correction for multiple
comparisons. The ﬁgure below depicts the mean and 95% CI
changes in cartilage thickness within the primary region of interest
(nwcMF.ThCtAB) and the corresponding lateral and tibial regions
at 3 and 6 months.
Conclusions: The small inconsistent compartment changes, and
the relatively high variabilities in cartilage thickness changes seen
over time in this study provide no additional conﬁdence for a 3 or
6 month Proof of Concept study using patient population selected
on the basis of risk for rapid progression and the MRI acquisition
and analyses techniques employed.
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Purpose: Osteoarthritis of the knee joints (KOA) becomes in-
creasingly important in the aged society. Objective assessment of
disease severity would be fundamental in every aspect of KOA
research. In our previous study, we established a new method that
enables objective assessment of severity of KOA from standard
sagittal proton-weighed MRI. Newly developed software facilitated
measuring irregularity of contour of femoral condyle.
In the present study, changes of irregularity occurred over 14-
month interval were examined with the view that it might work
as possible indicator of disease progression using osteoarthritis
initiative (OAI) image data.
Methods: Data set downloaded from Osteoarthritis Initiative (OAI)
at UCSF was utilized in this study. Speciﬁcally, version 0.2.1 data
were downloaded. Knees that have two MRI examinations, i.e.,
at entry point and at follow-up of 9 to 16 months (average of
13.6 months) were selected. Among total of 200 knees available
from OAI, a quartile knees (50 knees) were randomly selected.
Other than MRI data, the WORMAC score was utilized. The OAI
provided bilateral knee image data but MESE, which was used for
the present study, were only available on right knees. So, only right
knees were examined. Calculation of irregularity of the contour of
the femoral condyle was done using software that was developed
speciﬁcally. Processes done by this software was as follows.
Firstly DICOM data was incorporated into computer. Secondly,
captured images were converted into black and white image.
Thirdly, the contour of femoral condyle was extracted and both
upper and lower surfaces of extracted contour were determined.
Lastly, parameters that are related to degree of irregularity of the
contour were automatically calculated; i.e., the ratio of the length
of upper surface and the lower and standard deviation of the
thickness of the contour (SDC). Our previous study showed these
two parameters were correlative to knee functional scores as well
as degree of pain. Three sagittal slices from the center of medial
or lateral compartment were calculated and average of three slices
becomes a compartment’s value. Severer value of the irregularity
of medial femoral condyle (MFC) or lateral femoral condyle (LFC)
becomes a knee’s value.
Statistical analysis was done with correlation coefﬁcient and Mann-
Whitney’s U analysis where p less than 0.05 were considered as
statistically signiﬁcant.
Results: 1) WOMAC score and irregularity. From the entry point
data, correlation coefﬁcients of the WOMAC score and two pa-
rameters (RUL, and SDC) were 0.239 (p=0.0945), and 0.327
(p=0.0199) respectively. Positive correlation was observed for only
SDS.
2) Correlation between Increase and Decrease of irregularity
and Increase and Decrease of WOMAC score. Comparing the
irregularity at entry point and at follow-up, average RUL in-
creased from 0.950±0.078 to 0.951±0.082, and average SDC
form 1.498±0.653 to 1.516±0.573. Correlation between changes
of irregularity (RUL or SDS) over 14 months and changes of
the WOMAC score (WOMAC) was examined. Among four pa-
rameters, only SDS was correlative with WOMAC with g=0.294
(p=0.0421).
Conclusions: In an aged society, establishing a monitoring sys-
tem for efﬁcacy of intervention for KOA is mandatory.A system that
evaluates the irregularity of contour of the femoral condyle pre-
sented in this paper (Irregularity Index system) might be effective
in monitoring objective severity of KOA because 1) SDS reﬂected
the WOMAC score, and 2) WOMAC was correlative to SDS.
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Purpose: Radiographic joint space narrowing (JSN) is commonly
used to assess disease progression in tibio-femoral (TF) os-
teoarthritis (OA). Direct visualization of cartilage and non-osseous
joint tissues is only possible by magnetic resonance imaging
(MRI). Purpose of the study was to describe agreement and dis-
agreement between medial TF compartment progression over 24
months assessed by radiographic JSN and by MRI assessment
of cartilage loss using the BLOKS and WORMS semiquantitative
MRI scoring systems in a sample of knees from the Osteoarthritis
Initiative (OAI).
Methods: 50 knees of participants with frequent pain, radiographic
OA and risk for progression were studied. Baseline and 24-months
ﬁxed-ﬂexion radiographs were read paired but blinded to order by
two readers for medial TF JSN using the OARSI grades. Increases
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in JSN>0 were considered progression. Cartilage morphology was
scored using both, WORMS and BLOKS systems for baseline
and 24-month visits. For WORMS and radiographic assessment,
readers also recorded within-grade changes that did not fulﬁll the
criteria of a full grade change. MRI images were read paired,
but blinded to time order, by two experienced radiologists. Inter-
observer reliability for cartilage lesion scoring was 0.88 (w-kappa)
for WORMS and 0.75 (w-kappa) for BLOKS (lesion extent). A
knee with an increase of >0 in either the cartilage lesion extent-
dimension or the cartilage thickness-dimension in either the tibial
or femoral weight-bearing subregion was considered as medial
TF cartilage loss in BLOKS readings. A knee with an increase in
cartilage morphology scores of >0 in any of the 3 tibial and the
central and posterior femoral subregions was considered as medial
TF cartilage loss in WORMS readings. Knees with discrepancies
between X-ray and MRI readings were reviewed in consensus for
possible explanations.
Results: 7 knees had a baseline JSN score of 3 and were
excluded; none of these showed worsening by MRI. 10 (23%)
of the remaining 43 knees showed JSN progression; of these, 5
(50%) had no cartilage loss by either WORMS or BLOKS, 3 (30%)
progressed by both systems and 2 progressed by WORMS only.
Figure 1. Cartilage loss posterior medial femur. Baseline (upper row) and 24-
months follow-up (lower row) radiographic and MRI examinations. No radio-
graphic progression is seen (left column). On MRI (right column), progressive
cartilage damage in the posterior medial femur is depicted at follow-up (arrows).
Figure 2. Ceiling effect of MRI scoring systems. Baseline (upper row) and 24-
months follow-up (lower row) radiographic and MRI examinations. Radiographic
progression is seen (left column, white arrow). On coronal MRI (right column),
progressive meniscal maceration in the central part of the medial meniscus is
observed at follow-up (black arrow), which cannot be coded by either MRI scor-
ing system. No progressive cartilage damage is seen.
33/43 (77%) knees did not show JSN progression; 7 of these had
cartilage loss on MRI.
5/43 knees progressed using the BLOKS system (2/5 did not
progress by JSN) and 11 progressed using WORMS (6/11 did not
progress by JSN). 31/43 knees had no cartilage loss by either
system; of these, 5 showed radiographic progression, of which
none exhibited worsening meniscal damage or extrusion.
Conclusions: Disagreement between longitudinal X-ray scoring
and semiquantitative MRI assessment of cartilage in the medial
TF compartment is not rare. None of the knees that showed pro-
gressive JSN and no progression on MRI showed an increase in
meniscal damage or extrusion, which may be explained by ceiling
effects of the meniscal scores. Incident susceptibility artifacts on
MRI within the joint space were also observed and may explain
disagreement. Positioning consistency may further explain some of
the JSN progression without concomitant MRI progression. Wors-
ening in MRI cartilage morphology but no progression on X-ray is
explained by progressive cartilage loss in the posterior femur and
increase in size of focal defects only detectable semiquantitatively
on MRI.
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Purpose: Femoroacetabular impingement (FAI) is an increasingly
recognized clinico-radiologic syndrome resulting from repetitive
abutment between the acetabular rim and the femur which may
lead to early osteoarthritis (OA). For effective management, an
early diagnosis (pre-OA) is needed, but a high index of clinical
suspicion is required; MRI arthrography is considered the gold-
standard for diagnosis but this technique is expensive and not
easily available.
OBJETIVES: To assess the presence of ultrasound (US) abnor-
malities at the hip in patients with clinical and radiographic changes
suggesting FAI.
Methods: Consecutive patients aged <50 y with hip pain and
clinical symptoms and signs suggestive of FAI were prospectively
included. All patients included showed radiographic changes of
FAI but no radiographic OA or minimal osteoarthritic signs (Tönnis
grade 0-1). Patients underwent ultrasound examination (Siemens
Antares, 12 MHz) assessing the presence of abnormalities at
anterior labrum (altered echostructure, calciﬁcacation/os acetab-
ulum, presence of labral tears, extrusion, intralabral cyst), and
also the existence of osteophytes, irregularities of bone cortex and
the presence of capsular distension or synovial ﬂuid. Periarticular
tendons and bursae were also analysed.
Results: 30 patients were analysed (18F/12M), mean age
39.7±6.2 y, mean symptom duration 33 months. Labral abnor-
malities by US examination were detected in 20/30 patients
(66.7%); both labral calciﬁcation and altered labral echostruc-
ture were detected in 13/30 patients (43.3%), labral cysts were
found in 13.3% of patients and 10% of cases showed labral tears
or labral extrusion. Synovial effusion was detected by US in 3
cases (10%). Femoral bone irregularities were found in 53.3% of
patients and osteophytes were present in 33.3%. Gluteal tendinitis
or trochanteritic bursitis were detected in one case (10%). US
examination was completely normal in only one case.
Conclusions: US examination detected changes at the labrum of
two thirds of patients with clinical suspicion of FAI in early phases
of the disease (without overt OA features). Being a simple, not
aggressive, inexpensive and available US could be have a role in
the diagnostic management of patients with FAI.
